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1. IN'fRODUC'£ION 
A number of intraspecific groups have been distinguished in Lophopodelht 
cw·tmi based upon the tentacle number of the polYI'ides and the featmes of the 
spinoblast (Toriumi, Reports II-VII). However, conceming the resemblance among 
the groups and their distribution, nothing has so far been described. Therefore, to 
analyse the taxonomical relation among the groups and their systematic position, 
the writer made observations on; 
1) The distribution of the groups. 
2) The degree of resemblance among the groups. 
3) Relation between these two points. 
The results of study are described and discussecl upon in tllis article. 
Before proceeding further, the writer expresses Ius thanks to Professor Mutsuo 
Katil of the Biological Institute, Tilhoku University, for his kind advice and 
criticisms. Acknowledgements are due to Professor Ken-ichi Kagawa and 
Research Associate Tadashi Tetsulmwa of the Himeji Kogyil Daigaku, for their 
kindness in sending the materials which they collected from the Himeji district to 
the writer for study. 
2. LOCALI'£Y OF ~rHE l\'lA'l'ERIAL 
The colonies and the spinob]asts of Loplwpodella. carteri (HYA'l"r), used in the 
present study were found in the reservoirs used for the rice field in most cases. 
These were employed to analyse accmately the resemblance of the groups distin-
guished in the species. 
The majority of the artificial reservoirs from where the n1aterials were 
1) Contributions from the :Marine Biological Station of Asamushi, Aomori Ken, J"apan, 
No. 328. 
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collcctecl arc located on tho hilly region of the following fom districts. 
(1) Hirosaki, Aomori Prefecture (2) Scndai, iVIiyagi Profoctmo 
(3) Himoji, Hyogo Prefecture (•1) Saijo, Hiroshima Profoctmo 
For comparison, the materials from some reservoirs which arc connected with rivers 
by artificial ditches, wer6 reared at the same time. These reservoirs are situated 
in tho rice field region around Kakogawa City (Fig. 1). 
The reservoirs arc filled during the period from autumn to winter and the 
water is used from iVIay for the rico field. The majority of tho reservoirs are not 
dried up during a long period. 
On the water surface of the reservoirs are found debris clTiven to accumulate 
by the prevailing wind. The floating debris consists of the fallen twigs, leaves, 
1-Hirosaki 
Fig. 1 Localities of tho groups. 
2-Sendai a-Himeji 4--,'3aij0 
' •• 
5-Kakogawn 
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seeds and fruits of various plants, pieces of water plants etc., and the spinoblasts 
may be found among in association with other bryozoan statoblasts. 
3. FEA'l'URES OBSERVED 
Tho most marked featme of the polypide is tho tentacle number, ancl for this 
reason it deserves first attention. The spine number is an important specific 
character it serves to distinguish the groups from one another. As for the dimen-
sions of the spinoblast, no relation was recognized between the length and the width, 
when the correlation coefficient was secured among the groups. Therefore, studies 
should be made on tho spine number, and on tho length and the width of tho 
spinoblast. 
The groups were distinguished also by tho shape of the spinoblast, tho most 
essential feature being the ratio of tho width to the length. 
Thus the five features, the tentacle number, spine number, length and the 
width of the spinoblast, and the ratio of these two wore studied. One of tho 
important taxonomic features, the extent of the spinous part of the spinoblast which 
showed high correlation to the spine number among the groups was dealt with in 
a. previous article (Hoport V), and for this reason, it is excluded from the present 
study. 
4. NUMBER OF 'l'HE GROUPS IN ONE RESERVOIR 
A) The problem as to how many different groups wore present in one reservoir 
was observed. 
Observation 1 
Locality of tho material. Katsurashima No. 4 at Nanakita, Sendai City. 
Collection of the spinoblast. October 3rd, 1963. 
Hearing method. The spinoblasts wore germinated at 25°C. The germinated 
spinoblasts were 14 in number. They were reared in separate vessels. 
Vessels used were 6.0 em in height and 7.5 em in diameter. The water was renewed 
once a day with the pond water added the cultured flagelatos, Chilomonw; pa.mme-
mum. 
Hosult. The newly formed spinoblasts were examinee! on November 25th, 1963 
ancl on January 9th, 1964. Tho numerical values of the spinoblasts examined on 
Jan nary 9th arc given in Table l. 
No difference was recognized in the length and tho width of the 14 materials. 
The variation range of the ratio was from 1.26 to 1.28 and no difference was 
recognized muong the materials. 
Some 1nateria.ls showed difference in spine number. :M:atm·ial No. 1 and No. 
14 seemed to belong to dif1'eront groups as inferred from the variation of the spine 
number (Table 2). 
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T"blc 1 
Numerical values of the spinoblast 
I Spine number I 









































0. 74 1.26 
0.74 1.27 
0.74 1.27 
Difference of the spine number between the matorinls No. l nnd No. 14 
from Katsurashima No. 4 
Date examined 
XI 2f>, 'G3 
XII 18, 'G:l 









The figures in brackets are confidence intervals of the means in 75 per 
cent reliability. 
From this, it may be considered that at least two groups live in this reservoir. 
Observation 2 
Locality of the material. Reservoir No. 6 near H:irosaki City. 
Collection of the spinoblasts. October 19th, 1962. 
Rearing method. The materials were rearecl by the method used in Observation 1. 
The germinated spinoblasts were 13 in number. 
Result. Seven groups were distinguished among the 13 materials. 
From these results, it may be considered that various groups live in one pond. 
By this rearing method, the number of the groups in each of the follmving reser-
voirs were examined. 
Ehime Prefecture 1 
Hyogo Prefecture 30 
Fnlmshima Prefecture 2 
Kagawa Prefecture l 
Saitama Prefecture l 
M:iyagi Prefecture 19 
Hiroshima Prefecture 5 
Niigata Prefecture 1 
Amnori Prefecture 5 
65 reservoirs in total 
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Hirosrdd No. (i 
Hy6go No. 105, No. lOG 
Himcji No.4; HyOgo No. 104, No. 125; Hirosa,ki 
No. 10 
Sa.ijO No. 11; Amicla. K; Katsumshinm No. 1, 
2 
4 
No.4; Suga.ma, 6-ikc; 1-Iirosa.ki No. 20; HyOgo 7 No. 131 (?) 
Kumc-ikc; AkO C; Himeji No. 1, No.7, No. 32, 
No. 30; Jitoku J; Oima-ike; Higashi Scndai; 
Udo-numtt; Kagitori; Akuto; Hirosaki No. 11, 
No. 17 etc. 
4S 
HI 
As seen in this table, the groups of one reservoir vary in number from one to seven. 
But in most cases, one reservoir has only one group. 
B) Observations were made to determine whether the number of the groups in 
one reservoir changed during a short period. 
(1) Nine observations were made since 1939 on the materials from the reser-
voir at Higashi Sendai. The materials were examined on September 19th, 1939, 
October 25th, ',10, December 12th, '<19, October 23rd, '50, July 2'1th, '51, July 28th, 
'52, September 9th, '52 and October 3rd, '63. One group was recognized each time 
and no different group was found. Therefore) it is inferred that no change occurred 
in the number of the group for 21L years in this reservoir. (2) ~rhe observations 
made in 1950, 1954 and in 1963 on the reservoir at Akuto, Kashimadai ncar Sendai 
City showed that only one group lived in tl1is reservoir. (3) The observations were 
made in 1953) 1960 and in 1964. One group was found in each of the two reservoirs) 
Ilimeji No. 1 and No. 7. ('1) Four groups with no change in the number was 
recognized in the reservoir Himcji No. '1 in 1953 and 196<1. (5) Six groups were 
distinguished in the reservoir Hyogo No. 105 in 1953 and in 1964. 
These reservoirs showed no change in the number of the groups for ten years. 
From these observations, it may be concluded that; 
(1) The groups in one reservoir vary in number from one to seven or more. 
But in most cases~ one reservoir has only one group. 
(2) rrhe number of the groups in one reservoir do not chango easily. 
5. GENERAl .. OBSEIWA'l'ION ON 'l'HE DH'FERENOE AMONG 'l'HE GROUPS 
rrhe writer already stated that when two groups originated from one spina-
blast, no difference could be recognized in any of the featmes through successive 
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generations when l'eared under the same conditions. However, in the case of 
groups from different reservoirs, sign.Hica.nt clifl'Cl'cnce in the features could be obser-
ved. To clctcrminc how the fcatuTcs in the latter case diffOl', four observations 
were made. 
Observation 3 
This observation was made in Hiroshima City. The materials were from the 
ten reservoirs listed below. The vessels in which the specimens were placed 
measured 24 em in diameter and 12 em in height. The water was renewed twice 
a day with the poncl water. 'l'he numerical values of the features are shown in 
Table 3. 
Table 3 
Mea.ns aml their confidence intervals (7596 reliability) of tho fcatmcs of ten groups. 
(l\farch 5, '55) 
I 




VVidth of I Ratio 
number I number spinoblast spinoblast length/width 
Oima.ike I 71.8 I 7.6 I 0.97mm 0.79mm !.22 
71.5-72.1 7.5- 7.7 I 0.96:~~ 0.79-0.80 !.20-!.23 
-~--- ------
Himoji , 73.4 7.1 I 1.02 0.82 1.25 
No.1 I 73.1-73.6 6.9- 7.3 !.02-!.03 0.81-0.82 !.24-!.26 
------~~~ 
_____ , _____ 
Himcji I 70.6 6.0 0.97 0.77 1.25 I 
I No. 36 I 70.1-7!.0 5.8- 6.1 0.96-0.98 0.77-0.78 1.24-1.26 
Kabuto-iko 
I 
71.2 7.5 I !.01 0.75 I !.34 
70.7-7!.7 7.4- 7.6 I !.01-!.02 0.75-0.76 I !.33-!.35 I ' 
Hyogo 
~--- - ---
8.4 1-- 1.04-- - 0.77 I 1.34 I . 73.4 No. 110 1 73.1-73.7 8.1- 8.6 I !.04-1.05 0.76-0.77 !.33-1.36 ---'------~-r o.67 I 1.22 T • 69,4 9.6 0.83 




Kagitori 67.6 9.3 0.88 0.70 1.24 
67.1-68.2 9.2- 9.5 0.87-0.88 I 0.70-0.71 1.23-1.25 
Akuto 68.0 10.7 0.93 I 0.72 1.28 
67.6-68.5 10.4-1!.0 0.92-0.94 
I 
0.72-0.73 !.27 -!.30 
-- -----
-~--68-.8-Higashi 13.7 0.90 0.74 !.21 
Scndai i 68.4-69.2 1 13.5-13.8 0.89-0.91 I 0.74-0.74 1.21-1.22 
-~~-----1 - -~---~ ~------
Yasawa I . 69·7 ] 14.5 0.95 0.77 I.2:l 69.4-70.1 14.2-14.7 i 0.94-0.96 I 0.76-0.78 I 1.22-1.25 
As seen in this table, the groups from Oima-ike differed from those from 
Akuto, Hyogo No. llO and I:Iimcji No. 1 in all the features. Compared with 
the groups from Yasawa, Higashi Sendai, Kagitori and from Y oroigata, the Oima 
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group difl'ercd in all the features except the nttio. rrhe Oima group differed from 
that from Himeji No. 36 in three features, the spine number, the ratio and the 
tentacle number. It also showed difference in the length, the width and the ratio 
compared with the Kabuto-ikc group. 
From the above evidence it is clear that the difl'crence of the groups are various. 
The differences according to the groups and the features which showed insignificant 
cliffercncc (represented by their capital letters) are shown in Table '1. 
Table 4 
Fmtturcs which showed no difi'crcncc between the groups 
1
1Yasam~ IH.igash_i I Akuto I Karritori IYoroigatal HyOgo !_ Kabuto-iko I Him~j! I Himcji 
ScndtM 0 1No. 110, No. 30 No. 1 
Oima-ii~~~-T-~it-- ~~rt -------·- ---------1~ - rt - --------i,8----~- i~ -----~-~--
... - ------1 ... --- --~-- ----~- -- ----
Himoji It I 1~ '1' L 11 
No.1 
~I-limcji ~"'It ~~ I~ l,V ~--~---- ----
~_l{o.3(3 __ -- . 1--1 
Kabuto-ike J "' _ ~ ~ 
i I HyOgo 






Akuto L 'l' 
--·----~~--





T-tcntttclc number S-spine number L~longth of the spinobla.st 
'V--width of the spinoblast It-ratio of tho width to the length 
As seen in this tabJe, 20 cases showed difl'crcnce in all the features, 21 in four 
features, and 3 cases in three features. The groups which showed clif-I'ct·cnce in 
one feature and those which showed no difference were not found in this observa-
tion. 
Observation '1 
The observation was made on 11! groups in Hiroshima City and the materials were 
from; 
Oima-ike, Kagawa Prefecture; OchO, Hiroshima Prefecture; Himej1 No. 7, 
No. 36; Hyogo No. 105, No. 125, No. 131; Yasawa, Fukushima Prefecture; 
Kagitori, Sendai City; Higashi Scndai. 
The groups were examined on March 3rd, 1956. 
Result. Among the 91 cases examined, the relation between the different features 
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and the number of the cases is shown below: 











The majority, 71 among 91 cases, showed difference in five and four features. The 
groups which showed difference in one feature and in no features were not found 
in this observation. 
Observation 5 
The rearing was made at 25°C in Aomori City. The 25 groups examined were 
from; 
Kume-ike, Ebime Prefecture; Saij6 No. VII, Hiroshima Prefecture; Himeji 
No. 1; Amida K, Hyogo Prefecture; Hyogo No. 106, No. 203, No. 301; 
Umaya-ikc, Hyogo Prefecture; Hirosaki No.6, No. 10, No. 11, No. 17, No. 20. 















0 ~ 1 2.396 
The majority, 218 among 300 cases of the combination of groups, showed the 
difference in five and four features as in the case of Observation ti. The groups 
of the six cases, differed in one feat1u'c. In one case, no difference in the features 
was seen between the two groups. Thus a few groups which showed close 
resemblance to one another were seen in th.is observation. 
Observation 6 
This observation was made in Aomori City. The number of the groups were 50. 
The rearing was 1nade at room tempcrat1uc and the groups were examined on 
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October 9th, 196tJ. The number of the reservoirs and their localities are; 
Districts I Number of 






.Result. ':ehe relation between the difl'crent features and the appeal'Cd cases was; 
1 
I 
3~ I 0 3.696 
The majority of the groups show the difference in five and four features. Thirty-
six cases showed difference in only one feattuc and nine cases showed no difference 
in any feature. This evidence proves that the groups which resemble one another 
closely may be seen in a few cases when the groups increased in numbeT. 
'rho 1·esults of the four obsCI·vations arc summarized as follows: 
(1) The groups showccl difference in various degrees. 
(2) The difference was seen in four or in five featmes in most cases. 
(3) Groups closely resembliog one another were seen in rare cases. 
6. RELATION BE'f\VEEN 'l'HE DIFFERENCE 01" 'l'HE GROUPS 
AND '!'HEIR LOCALI'l'IES. 
1) Difference among the groups in one reservoir. 
(a) Among the materials from Hirosaki No. 6 described in Observation 2, six 
groups were 1·eared through succesive generations. They were examined on 
December 28th, 1963 (1st generation), June 2nd, 1963 (2ncl generation) and on 
October 9th, 196<1 (3rd generation). The result of the observation on October 9th 
is shown in Table 5. 
M. 'l'ORIUMI 
Ta.blo 5 
Numerical values of the groups from the reservoir Hirosald No. G 
Tentacle Spino Length of 
I 
Width of I Ha.tio 
number number spinoblast spinoblast length/width ---- ·---
Group (F) 71.7 7.6 0.98mm ; 0.7lmm 1.36 
(A) 74.6 8.7 0.92 0.70 1.29 
(M) 74.4 9.0 0.94 0.70 1.34 
(L) 73.9 10.0 0.9:l 0.72 1.29 
(C) 72.2 12.0 0.92 0.70 1.31 
(K) 72.0 12.3 0.95 0.71 1.32 










Differing from the results of the other observations already mentioned, the groups 
which show the difference in <1-5 features are lower in percentage than those with 
the difference in 2-3 features. 'The percentage of the groups with the close resem· 
blance is high as compared with those in the othqr observations. 
The group (C) differed from (K) in length in tlus observation, but in the 
other observations, the Jength showed no difference between them. For example, 
the numerical values examined on January 5th, 19M are sho"~' below. 
Tentacle Spine Length of 
I 
Width of l Ratio of 
number number spinoblast spinoblast length/width 
Group (C) 69 .. 51 12.2 0.94mm I 0.72mm I 1.29 
(K) 12.5 0.95 1.31 69.0 • 0.72 
It seemed that the difference was a temporary one due to the warp of the float of 
the spinoblast. Thus the two groups (C) and (K) showed mathematically no 
difference in any of the features. On these two groups, another observation was 
made more minutely. 
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The disparity of the absolute values of the means did not change when the 
spine numbers were observed t1uough successive generations (Table 6). 
Table 6 
Spino number of the groups (C) and (K) from tho reservoir Hirosa,ki No. () 
. -~--~· ~ __ (C_) -- .. ~-· (K) ---~--~~--
1st generation 
XII 28, '62 
I 22, '63 
2nd generation 



















XII 18, '63 
I 5, '64 
4th generation 







It may be considered that the difference between these two groups is in the spine 
number. From tlus evidence, the groups (C) and (K) should be regarded as the 
different ones which have close affinity. 
(b) Among the materials from the reservoir Hyogo No. 105, the groups with close 
resemblance to one another were seen. 'rho two groups examined on September 









I Length of I spinoblast 
r~ 0.98mm I 
. 0.98 
'Vidth of I Ratio 
spinoblast length/width 
0.78mm ~~--LU-
0.79 1 1.23 
The relation of the two groups is similar to that of the groups (C) and (K) of the 
reservoir Hirosaki No. 6. 
A similar phenomenon was seen among the groups from Himeji No. '1, Hyogo 
No. 104, No. 106, No. 125 and Hriosaki No. 10 in which four m more groups were 
distinguished. 
Each of the reservoirs Saijo No. VII, Yasawa and Kabuto-ike has at least 
three g>·oups. The two groups from Saijo No. VII and the ones from Yasawa 
showed close resemblance to each other. No groups from Kabuto·ike showed close 
resemblance with one another. 
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\Vhen there were only two groups in one reservoir, they showed close resem-
blance to each other in all cases. Difference was recognized in the two groups from 
Katsurashima No. 1 in their spine numer and the disparity of the means was small 
(means were 10.3 and 10.8 on October 9th, 1964). Similar results were obtained 
from the observation on the groups of the other reservoirs, where difl'crcnce was 
seen in the spine nuntber, but it was not large. 
Thus, 15 among the 17 reservoirs mentioned above had closely similar groups. 
From that, it is evident that the percentage of the closely similar groups is high in 
these reservoirs. In the con1hination of the groups from the different rcsCTvoirs 
described in Observations 3-6, the groups closely resembling one another were very 
rare. 
2) Difference among the groups from the closely located reservoirs. 
(a) 'l'he groups from the closely located reservoirs, 15 ju nmnber, whose clista.nce 
from one another was less than 1000 m, were observed in 1964. In the groups from 
the reservoirs Jitoku J and Amida K, separated by about 250m distance, the 
features were observecl on June 2nd, 1963 (1st generation) aml on October 9th, 19M 
(2nd generation). 
Table 7 
Comparison of the gl'Oups from Jitoku (J) rmd Amida (K) 
I 
Tentacle Spine Length of 'Vidth of I Hn,tio 
-~-:-:-::-- --',--'-u_m_,_b_cJ_' -i----n_u_n __ 'b_c_r_~ __ sp,_i_n_o_b_Iast _ ~-'-'1'-'i_noc_b_Ic_ac_st __ c:I::.:_eng~h/~dclth 
VI 2, '63 I I 
Jitoku J I 75.3 I 
Amida K-2 75.4 
--xJit~;,:,6f--~,--72~ 

















The difference, although not great, was recognized in length on October 9th. On 
June 2nd, no difference was seen in any of the features, therefore, the two groups 
arc allied to each other (Table 7). 
Among the groups from the reservoirs m the Saijo district, the clifl'crcnce 
observed are shown in Table 8. 
Table 8 
Numerical values of the groups from tho reservoirs n,t StdjO 
Tentacle Spine Length of 
I 
Vi7idth of l H.atio 
number number spinoblast spinoblast length/width 
Saijo II-2 72.0 6.8 1.02mm 0.75mm 1.35 
Saijo VII-I 72.0 6.7 !.02 0.75 1.35 
SaijO IX 73.! 7.1 !.02 0.75 1.35 
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It seems tlmt these groups have close affinity. 
In the reservoirs, I-Iirosaki No. 10 and No. 20, three and two groups were 
distinguished respectively. Among them, the groups from Hirosaki No. 10-(6) 
and No. 20-(3) seemccl to be allied ('fable 9). 
Table 9 
Comparison of groups Hirosaki No. 10-(0) u.ncl Hirosaki No. 20-(:~) 
I 
Tentn.clc ·~ Spine I Length of I 
number number spinoblast 
"'idth of I B.,n.tio 
spinoblast length/width 
~:: ~3~~-~ ~!:~-- ---r:~---1 ·- ~:::,;,n;-r . ~:~!;~;;l·-:I~- -
Combination of the groups as mentioned above was found in 1 •1 cases. 
them, seven cases showed no difference in any of the features, one case 
difference in one feature and in six cases only two features. 
1hnong 
showed 
From. the above, it is considered that the closely located reservoirs have groups 
resembling one another. 
To further ascertain this view, observations were made as to the cause of the 
difference seen among the groups of Observation 6 when those from the closely 
located rcservoiTs were excluded. Nineteen groups were from reservoirs separated 
by clistances exceecling 2000 m. 
rrhe result is shown below. 
Number of I 
diJiorcnt features I Cases 
--·--5----~------m-:-- ---~ ---
. ___ 4 ____ \. ___ n__ j 66.696 
~ I ~~ ··-~··~·~~~ -- . 
~--r ---~- -~·T- 2.996 
The cases showing close resemblance w·ith one another amounted to five in number 
and the percentage was 2.9, and the majority of the groups showed considerable 
differences in their features. 
Among the materials of Observation 5, the groups from the closely situated 
reservoirs were excluded, and of the others the differences recognized are shown 
below. 
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Number of i 














In the present observation, no groups showed close resemblance with one another. 
From these results, it is inferred that the groups showing close resemblance 
with one another are those from the closely situated reservoirs. 
3) Difference among the gronps from one district. 
(a) Among the materials of Observation 6, ten groups were from the Sendai 
district. The eleven eases of the combination of these groups (2'1.'1%) showecl 
difference in five and four features, and in 32 cases (71.1 o/0 ) in three and two 
features. In the two cases the groups with close resemblance to one another 
totaled 4.4 per cent. 
When the combination of the groups were selected among the groups from the 
Sendai district and compared with one another, the difference appeared as follows:-
Combination 
I 
Number of Number of different features and cases 
of districts combinations 5-4 3-2 1-0 
Sendai : Hirosaki 120 80 (66.696) 40 (33.396) 0 (0.096) 
Sendai : Ku.kogawa 120 71 (59.196) 42 (35.196) 7 (5.896) 
Sendai : Himoji 110 93 (84.596) 14 (12. 796) 3 (2. 796) 
Sendai : SaijO 50 42 (84.096) 8 (16.096) 0 (0.096) 
As seen in this table, large differences wore seen in the group combination of the 
different districts. A similar relation was recognized in the other districts as shown 
in Figs. 2 ancl 3. It should be notecl that the groups with large difference were of 
low percentage in each district. 
(b) In these observations, the clegree of the resemblance of the groups was 
detennined by the comparison of the confidence intervals of the means in 
75 per cent reliability. JUthough the difference is significant in 75 per cent 
reliability, it becomes insignificant in 95 per cent reliability in most cases. But a 
few groups showed large difference in the spine number which did not become 
insignificant. For example, the two groups from Himeji No. 32 and Higashi Senclai 
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Fig. 2 Rate of the different cases in four to five features. 
Thick line represents tho rate of the different cases among the groups in one district. 
Dotted line represents the rn.te of the difference between the materials from adjoining 
districts. Thin line represents the one between the materials from two distant localities. 
Confidence interval of the percentage is represented in 60 per cent reliu.bility. 
S-Sendu.i district H-Hirosaki district K-Kakogawa district Sa-SajiO district 
Hi-Himeji district 






s ' H 
K ' Hi 
"'- Sa 
s K -+-
K Sa -+--. 
H K -+-
s "'- -1-
s ' Sa H Hi 
Fig. :3 Rate of closely similar groups 
S-Sendai district H-Hirosald district K-Kakogawa district Sa-Saij6 district 
Hi-Himeji district; 
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(Fig. 4). 
From this figure, it may be said that the rate of the difference among the groups 
from clistant localities is higher than that of one district in general. 
rrhe similar phenomenon was recognized in length, width and ratio of spina-
blast, but it was uncertain in tentacle number (Figs. 5-8). 
Thus it became clear that the difference in each feature had relation with the 
localitities of the groups. 
2) Comparison of the materials from the southern and the northern )Jarts. 
Among the ten groups in Observation 3, half (npper half of Table 3) were from 
Hyogo and Kagawa Prefectures in the southern part of Honshu, and the other half 
was from the northern part or the TOhoku District. Con1parison was made between 
the two materials from the northern and the southern parts of HonshU. In Table 
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Fig. 5 Rate of tho difference in length. 
0 t:::::1:0::~~2~o~--~3~o~~~40~--~50~--_;~~--~7~0----~8~o----~'~o ____ ~100% 






IN'l'RASPEClF!C VAniATlON IN L. CAR1'ERI 15:3 






Hi I Sn 
K ' Hi 
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l?ig. 8 Rate of tho difference in tentacle number. 









Fig. 0 Difference of the tentacle number between tho southern groups (thin lines) and 
that of the northern groups (thick lines). The line represents the confidence interval of 
tho mean in 75 per cent relability. 
A-Himeji No. 36 B-Kabuto-ikc C-Oima-ike D-Himeji No. 1 H-HyOgo No. 110 
F-Kagitori G-Akuto H-Higashi Sendai 1-Yoroigata J-Yasawa 
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from 70.6 to 73.'1, and those from the northern part from 67.6 to 69.7. 'J'hc 
tentacle numhcr of the groups from the northern part is less than that of the southern 
part. The relation between these two materials is clear from Fig. 9. 
On the contrary, the groups from the northern part had more spines than the 
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Fig. 10 Difference of the spine number between the southern groups (thin lines) and 
that of the northern ones (thick lines). 
A-Himeji No. 36 B-Himeji No. 1 C--Kabut;o-ike D-Oima-ikc E-Hy6go No. llO 
F-Kagitori G-Yoroigata H-Akuto !-Higashi Sendai J-Yasawa 
When the means of the features were averaged, the relation between the two 
1naterials was as follows: 
Groups from. the 
southern part 


















I R-atio length/width 
!.28 
1.23 
As seen in this table, the spine number was less in the southern material than in the 
northern one, but the other four features were larger in the southern material. 
'J'wo groups were added to the groups used in Observation '1 and the relation 
between the southem and the northern materials was found to be as tabulated 
below. 
Tenttwle Spine Length of I 
'Vidth of \ Ratio of 
number number spinoblast spinoblast length/width 
Southern 
material 75.6 9.9 l.OOmm 0.84mm 1.20 
(12 groups) 
Northern 
material 73.6 12.0 0.95 0.79 l.l7 
(4 groups) 
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From this table, it may be saicl that the northern material is larger than the southern 
one in spine number but smaller in the other features. In Observation 5, the 
northern nmtcrial was from the Hirosaki clistrict. The relation between the 
northern and the southern materials was; 
Tentacle Spine 
number number 
Length of I ''-'idth of I H.fttio 
spinoblast spinobla.st length/width 
Sou thorn 
materin.l 74.1 8.6 
(12 groups) 
NorUwrn 
material 74.0 9.2 
(13 groups) 
-~--~--~----~-
l.OOmm 0.77mm 1.27 
I 
0.93 0.73 1.25 
As seen in this table, the relation between the northern and the southern materials 
is similar to the results of Observation 4 in all the features except the tentacle 
number. 
Among the groups en1ployccl in ObsE'rvation 6, 22 were from the nmthern part 
of Honshu. 'J'he relation between the materials from the northern and the southern 
parts was; 
Tentacle Spino Length of 
I 
"-'idth of l Ratio 
number number spinoblast spinoblast longthjwidtlt 
Southern 
I material 73.G 7.8 0.99mm 0.76mm L:lO 
(28 groups) I 
I 
Northern ' 
materil 72.3 10.0 0.04 I o.n 1.2!) (22 groups) I 
'J'he relation between the two materials coincides with the results of Observations 
3-5. 
From the four observations mentioned above, it may be said that the spines 
of the southern material arc less in number than the others, and the other four 
features arc large as compared with those of the northern material. 
Next, it became necessary to determine whether tlus tendency exists among 
the materials from the five districts. For this purpose, the groups usccl in 
Observation 6 were observed. When the confidence intervals of the means arc 
shown in each group, the relation among the materials from these districts may be 
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Fig. 11 Spine number of the groups from five districts . 
.A-Himeji district B-Saij6 district C--Kakoga.wa district D-Hirosaki district 
E-Scndai district 
rrhc order of the materials from large to small in spine number is; 
Snedai > Hirosaki > Kakogawa > Saij 6 > Himeji 
This order was clearly seen by the averages of the means in each district. 
Sncdai 10.7>Hirosaki 9.l>Kakogawa 8.7>Saij6 7.l>Himeji 6.8 
Thus the means of the features were averaged in each district to see this order as 
tabulated below. 
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____ D_ist_r~~-ts ____ I_T11o11n111ta1c_},~ Spine Length of I \Vidth of I Ratio ... . . .... ··-· .. ........ "---+·-·'-n_n_n_b_m_· _,. __ sp~~~~~~--~~~~blas!_ l~t!gth(~~·idth 
Scndai 72.1 10.7 0.94mm 0.75mm l.2:l 
Hirosaki 72.:3 9.4 0.95 0.70 1.aa 
Kakogawa 7:l.9 8.7 0.913 0.73 1.27 
SaijO 72.5 7.1 1.01 0.74 l.:l5 
Himeji 74.0 6.9 1.03 0.78 1.30 
The order of the materials showed almost a similar tendency in the features except 
the ratio. 
Among the reservoirs of the five districts, those in the Kakogawa district differed 
from the others in their location and structure as already mentioned. Therefore, 
the groups from this district were excluded. Among the four districts, a 
clefinitc order can be recognized as Sendai-Hirosaki-Saij6-Himeji, particularly in 
the three features, the tentacle number, the spine number and the length of the 
spinoblast which represent the characteristic criteria of the group. It should be 
noted that this order does not agree with the latitudinal position of the districts. 
8. RELA'l'ION BE'l'WEgN 'l'HF. ORDER OF THE FOUR l\IA'l'ERIALS 
AND 'l'HE ENVJRONMEN'l'AL CONDITION 
The relation among the groups mentioned above was observed through suc-
cessive generations, at least three and in most cases four and five generations. 
In any generation, no change was observed in the relation during the period of the 
observations. From this evidence, it seemed that the relation of the groups should 
not be regarded as temporary. 
Among the gradients of the physicochemical conditions of the districts, that 
of the temperature showed parallelism between the order of the materials. 
Averaged temperature of the month during w h.ich the colonies of the groups 
are seen is shown below. 
June July August September October 
·---
Sencln.i 18.1 22.6 24.4 20.2 14.2 
Hirosn.ld 18.5 23.1 24.7 20.0 13.5 
SaijO 20.8 25.6 26.1 22.1 15.2 
Himcji 21.6 26.3 27.0 23.4 17.1 
It is a well known fact that the seasonal variation of the water-temperature of the 
reservoir, pond, lake etc., has relation with that of the air-temperature. There-
fore, it may be said that the air-temperature has relation with the environmental 
conditions of the groups. It seems that the gradient of the features of the groups 
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mentioned above is not by chance but has a certain relation with the environmental 
conditions. 
SU:i\fMARY 
1. The groups of one reservoir were fTmn one to seven in number. In most 
cases, hoWever, one reservoir had one group. 
2. The number of the groups in one reservoir did not change for 10-24 years. 
3. VVhen the groups of one reservoir were two or more in number, closely 
similar ones were seen in most cases. 
•1. The difference among the groups became larger with the increase of the 
distance separating the localities. 1)., 
5. The spine number of the ~thern material was less than that of the 
northern one. 
6. The tentacle number, length, width ancl the ratio of the spinoblast of the 
southern material were larger than those of the northern material. 
5. The gradient of the local variation of the fe<tture, which was not the 
temporary one, showed parallelism with the gradient of the air-temperature of the 
localities. 
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